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ABSTRACT
Intravascular ultrasonography (IVUS) imaging is a user-friendly technique widely used during coronary interventions. An 
80-year-old man was admitted with chest pain, and successful percutaneous coronary intervention was performed with 
stent implantation. One week later, the patient complained of further chest pain. Urgent coronary angiography showed total 
occlusion of the middle left anterior descending artery and the aspiration of thrombi was high. IVUS imaging showed inad-
equate stent strut apposition and distal dissection. We attempted another stent implantation but the IVUS catheter was stuck 
on the 0.014 inch wire. Therefore, we tried to pass the wire across the lateral side. After the wire was successfully passaged, 
the sprinter balloon was passed through the crushed stent to expand it. After 4 days later, the patient was discharged with no 
symptoms or electrocardiographic change. (Korean Circ J 2011;41:327-330)
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Introduction
The precise recognition of the anatomy and physiology of 
coronary arteries is becoming increasingly important in coron-
ary interventions. The primary disadvantages of intravascu-
lar ultrasonography (IVUS) being used routinely in a cardiac 
catheterization laboratory are its high expense and lengthy 
procedure time. However, IVUS has the unique ability to vi-
sualize atherosclerotic plaques on the vessel wall,
1) guide stent 
implantation, improve proper deployment, and avoid the risk 
of stent thrombosis and related complications.
2) In this paper, 
we report on the case of a crushed coronary stent caused by 
IVUS catheter entrapment.
 Case
An 80-year-old man had a sudden onset of chest pain last-
ing 11 hours. He had a history of hypertension and 60 pack 
years smoking. The electrocardiographic (ECG) showed an 
ST segment depression of V 4-6 leads. Coronary angiography 
(CAG) showed significant narrowing and severe calcifica-
tion of the distal left main coronary artery and middle left an-
terior descending (LAD) artery (Fig. 1). Successful percuta-
neous coronary intervention (PCI) was performed with stent 
implantation overlapping Coroflex Blue stent (2.75×25 mm, 
2.75×29 mm, B. Braun Melsungen AG, Melsungen, Germany) 
(Fig. 2). One week later, the patient complained of further 
chest pain. Urgent CAG was performed and showed total oc-
clusion of the middle LAD artery (Fig. 3). The aspiration of th-
rombi was performed successfully using a thrombuster ca-
theter (3.9 Fr, Kaneka, Japan) (Fig. 4). In order to examine 
causes of acute stent thrombosis such as inadequate stent ex-
pansion and distal dissection, the IVUS catheter (2.5 Fr, 30 
MHz, Boston Scientific, Natick, USA) was inserted into the 
vessel with ease. IVUS imaging showed adequate stent strut 
apposition and expansion but the IVUS catheter was stuck 
on the wire (0.014 inch, 180 cm, Seto, Aichi, Japan). Even th-
ough the IVUS catheter was returned to its original position, 
the inserted stent was damaged, and the middle LAD artery 328   IVUS Catheter Entrapment
was consequently dissected. After several maneuvers to free 
the tip of the IVUS failed, both the guidewire and IVUS ca-
theter had to be removed by strong manual traction, simul-
taneously (Fig. 5). After we tried several attempts to pass the 
wire into the distal true lumen through the crushed stent in 
the middle LAD, we were able to pass the wire into the central 
portion of the distal true lumen with Thrombolysis in Myocar-
dial Infarction 2 flow. However, the sprinter balloon (1.25×6 
mm, Inc. Minneapolis, MN, USA) could not pass the crush-
ed stent using the anchor balloon technique. We attempted to 
pass the wire across the lateral side before the stent collapsed 
in a major way (Fig. 6). The sprinter balloon was passed throu-
gh the crushed stent, and PCI was performed using a sequen-
tial large balloon. Another longer and thinner stent (2.5×28 
mm, B. Braun Melsungen AG, Melsungen, Germany), was su-
ccessfully implanted with higher pressure (18 atm) (Fig. 7). 
After the stent was inserted, no further IVUS examination was 
done. After 4 days, the patient was discharged with aspirin and 
clopidogrel medications, and no symptoms or ECG change was 
observed.
 
Discussion
IVUS provides a unique perspective on viewing vascular 
Fig. 1. Baseline coronary angiography: significant narrowing and 
severe calcification of distal left main coronary artery and middle 
left anterior descending artery.
Fig. 3. Subacute stent thrombosis: coronary angiography showed 
total occlusion of middle left anterior descending artery.
Fig. 2. Post PCI: middle left anterior descending artery was succes-
sfully addressed by PCI performed with stent implantation. PCI: per-
cutaneous coronary intervention.
Fig. 4. Post thrombi aspiration using a thrombuster catheter.Jae Yun Kim, et al.   329
disease and intervention effects. As a complement to coronary 
angiographies, IVUS has the ability to analyze vessel wall mor-
phology in vivo, accurately displaying vessel structure detail 
and tissue characterization, providing critical information 
like the presence and degree of calcified plaques and quantifi-
cation of luminal dimensions. It also permits the characteri-
zation of the composition of stenotic lesions into soft plaques, 
hard plaques, calcification, and types of thrombus.
3)
IVUS itself may be associated with serious procedural com-
plications such as dissection, acute vessel closure, embolism, 
thrombus, and the need for urgent bypass surgery, which oc-
curs in less than 0.5% of cases.
4) The role of IVUS after stent 
placement remains debatable. Although acute luminal gain 
may be greater with IVUS guidance, long-term benefits are 
yet to be clearly demonstrated.
5)
An IVUS study was interrupted in 2,207 patients due to 
technical failures experienced in 6 patients with guidewire 
winding and in 3 patients with broken catheters.
6) Guidewire 
entrapment occurred twice when the distal portion of the 
catheter advanced over the flexible portion of the guidewire. 
One report demonstrated severe stent damage after IVUS 
catheter pullback.
1) Another report observed four cases of 
wire kinking by the use of IVUS catheter and pressure wire 
simultaneously.
7) Yet another case described 4 patients in 
whom the distal tip of the pressure wire was entrapped dur-
ing an IVUS examination and 3 patients experienced transi-
ent angina.
7) The above cases were resolved by torquing the ca-
theter along with a gentle forward movement over the wire 
or making a small loop of wire before entering the crushed 
Fig. 6. Wire passage through the lateral portion of the crushed stent. Fig. 7. Final coronary angiography: percutaneous coronary inter-
vention using sequential large balloon. A Coroflex Blue stent was suc-
cessfully implanted with higher pressure.
Fig. 5. After IVUS removal: coronary angiography (A) showed a totally occluded left anterior descending artery (indicated by arrow) by crushed 
stent (thrombolysis in myocardial infarction 0 flow), and the middle left anterior descending artery was dissected on IVUS image (B). IVUS: 
intravascular ultrasonography.330   IVUS Catheter Entrapment
stent strut, which may prevent the wire from becoming en-
tangled across the stent struts. Since the looping wire tip in-
creases its cross sectional diameter, it is possible to avoid en-
tering the false lumen created by balloon angioplasty.
In our case, the crushed stent was caused by IVUS entrap-
ment. Fortunately, the wire across the lateral side and ballo-
oning before the stent collapsed. If these techniques out of 
the entry are unsuccessful or if ischemia occurs, surgical ex-
traction of the fragment or bypass surgery would be neces-
sary. Careful observation is required, and the prolonged use 
of systemic anticoagulation may be necessary if the crushed 
stent can not be removed. In this situation, forceful withdra-
wal of the catheter may result in separation of the IVUS 
catheter tip entrapment.
To avoid these situations and assess the risk, we considered 
the location and status (e.g., calcification) of blood vessels be-
fore IVUS insertion. In addition, IVUS can be thought of ways 
to reduce the diameter and the development of this technolo-
gy is thought to be resolved while. In our study, IVUS exam-
ination of a rare complication was used in the diagnosis. 
REFERENCES
1) Nicosia A, van der Giessen WJ, Airiian SG, von Birgelen C, de Feyter 
PJ, Serruys PW. Is intravascular ultrasound after coronary stenting a 
safe procedure?: three cases of stent damage attributable to ICUS in 
a tantalum coil stent. Cathet Cardiovasc Diagn 1997;40:265-70. 
2) Colombo A, Hall P, Nakamura S, et al. Intravascular stenting without 
anticoagulation accomplished with intravascular ultrasound guid-
ance. Circulation 1995;91:1676-88.
3) Bae JH, Rihal CS, Lerman A. Tissue characterization of coronary 
plaques using intravascular ultrasound/virtual histology. Korean Circ 
J 2006;36:553-8.
4) Hausmann D, Erbel R, Alibelli-Chemarin MJ, et al. The safety of intra-
coronary ultrasound: a multicenter survey of 2207 examinations. Cir-
culation 1995;91:623-30.
5) Sasseen BM, Burke JA, Shah R, et al. Intravascular ultrasound cathe-
ter entrapment after coronary artery stenting. Catheter Cardiovasc In-
terv 2002;57:229-33. 
6) Batkoff BW, Linker DT. Safety of intracoronary ultrasound: data from 
a multicenter European registry. Cathet Cardiovasc Diagn 1996;38: 
238-41.
7) Alfonso F, Flores A, Escaned J, et al. Pressure wire kinking, entan-
glement, and entrapment during intravascular ultrasound studies: a 
potentially dangerous complication. Catheter Cardiovasc Interv 
2000;50:221-5.